Analysis of responses to angiotensin I (3-10) and Leu3 angiotensin (3-8) in the pulmonary vascular bed of the cat.
Pulmonary vascular responses to angiotensin (3-8) (Ang IV), leu3 angiotensin (3-8) (LeuAng IV), an Ang IV analog and angiotensin I (3-10) [Ang I (3-10)], the precursor for Ang IV, were investigated in the intact-chest cat under conditions of controlled blood flow. Intralobar injections of Ang IV, LeuAng IV, and Ang I (3-10) caused dosage-related increases in lobar arterial pressure. When responses were compared, Ang IV, LeuAng IV, and Ang I (3-10) were equipotent and were approximately 100- to 300-fold less potent than Ang II when dosages are expressed on a nanomolar basis. DuP 753, an angiotensin II type 1 (AT1 ) receptor antagonist, attenuated pulmonary vasoconstrictor responses to LeuAng IV, Ang IV, and its precursor, Ang I (3-10), but did not significantly change pressor responses to serotonin, norepinephrine, or U46619. PD 123319, an angiotensin II type 2 (AT2 ) receptor antagonist, and WSU 3033, a putative angiotensin II type 4 (AT4 ) receptor antagonist, did not significantly change pressor responses to LeuAng IV, Ang IV, and its precursor, Ang I (3-10). Captopril, an angiotensin-converting enzyme (ACE) inhibitor, decreased pulmonary vasoconstrictor responses to Ang I (3-10) but did not significantly change responses to serotonin, norepinephrine, U46619, LeuAng IV, or Ang IV. These data show that LeuAng IV, Ang IV, and its precursor, Ang I (3-10), increase pulmonary vascular resistance by activating AT1 receptors, and that Ang I (3-10) is rapidly and efficiently converted by an ACE-dependent pathway into an active peptide. The present data suggest that Ang IV and LeuAng IV increase pulmonary vascular resistance by activating AT1 receptors and that activation of AT2 or AT4 are not involved in mediating or modulating responses to these peptides. These data provide support for the hypothesis that Ang I (3-10) is converted into an active peptide by ACE at or near the site of action within the pulmonary vascular bed.